Chronic cortisol exposure promotes the development of a GABAergic phenotype in the primate hippocampus.
Glucocorticoids regulate plasticity and survival of hippocampal neurons. Aberrant exposure to this steroid hormone can result in neurodegeneration, perhaps secondary to disruption of calcium homeostasis. Calbindin, a calcium-binding protein that buffers excess calcium, may protect against neurodegeneration resulting from overabundance of intracellular calcium. In this study, we examined whether chronic treatment (1 year) with cortisol enhances hippocampal calbindin expression in primates. Calbindin is a marker for inhibitory neurons and the dentate gyrus is known to adopt an inhibitory phenotype in response to extreme conditions such as seizures. Thus, we hypothesized that chronic cortisol exposure may also promote a GABAergic phenotype. Therefore, we examined the expression of the GABA-synthesizing enzyme glutamic acid decarboxylase. The expression of brain-derived neurotrophic factor, which is responsive to glucocorticoids, was also examined. Our results demonstrate significant increases in calbindin, glutamic acid decarboxylase and brain-derived neurotrophic factor in several regions of the primate hippocampus, including the dentate gyrus and CA3, in response to chronic cortisol exposure. These results suggest that chronic cortisol exposure may shift the balance towards a GABAergic phenotype, perhaps as part of a compensatory feedback mechanism to dampen the initial excitatory effects of glucocorticoids in the hippocampus.